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(54) WATER-REPELLENT AND OIL-REPELLENT COMPOSITIONS 
BASED ON FLUORINE COMPOUNDS 

(71) We, PRODUITS CH1MIQUES UGINE KUHLMANN, a French Body Corporate, 
of 25 Boulevard de 1'Amiral Bruix, Paris 16erne, France, do hereby declare the invention* 
for which we pray that a patent may be granted to us, and the method by which it is to be 
performed, to be particularly described in and by the following statement: 
5 The present invention relates to new compositions based on dispersions of copolymers, to 5 
their preparation and their application to the water-proofing and oil-proofing treatment of a. 
substrate. 

A number of polymeric materials is already known for the treatment of certain substrates, 
especially textile materials, to make them water- and oil-repellent, i.e. impermeable to water 

10 .and oil. Fluorine compounds in which the fluorine is usually present in the form of per- 10 
fluoroalkyl groups are chiefly used for this purpose. Thus, in U.S. Patent No. 2,803,615, 
polymers prepared from acrylic or methacrylic esters of N-(hydroxyalkyl)-perfluoroaIkyl- 
sulphonamides have been proposed. However, it has been established that these polymers, 
although they may be readily available, are somewhat troublesome. An attempt has been 

15 made to use them in smaller quantities, preferably in synergistic mixtures with non-fluorine 15 
compounds which also impart oil-repellent and/or water-repellent properties. For example, 
the use of mixtures of copolymers containing perfluoro groups with non-fluorinated copolymers 
or at least, not containing non-vinyiic fluorine, has been suggested. The use of fluorinated 
polymers or copolymers mixed with polyorgano-siloxanes or with water-repellent agents 

20 such as stearamidomethyl-pyridinium chloride and the products resulting from the condens- 20 
ation of fatty chains with mel amine or urea derivatives has also been proposed. 

The compositions obtained from such mixtures generally impart good water-repellent 
properties to the substrates to which they are applied. Unfortunately, this result is often 
obtained to the detriment of the oil-repellent properties. In addition, the copolymers and the 

25 non-fluorinated compounds used in these mixtures have sometimes different behaviour. 25 
The result is that either at the time of application, or after application to the substrate, 
phenomena of incompatibility or instability lead to less satisfactory performances or to 
certain defects. 

We have now found compositions which make it possible to impart good oil-repellent and 
30 water-repellent characteristics to substrates and these compositions comprise a mixture of an 30 
aqueous dispersion of a copolymer (A) containing a large proportion of perfluoro groups 
with an aqueous dispersion of a copolymer (B) containing a relatively small proportion of 
perfluorinated groups. 

According to the present invention a composition is provided comprising a mixture of an 
35 aqueous dispersion of a copolymer (A) containing in an interpolymerised form: 35 
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(1) 30% to 90% by weight of one or more monomers of the formula: 
0 R' O 

Rf-(CH 2 ) a ^O 2 »N-(CXX0 b ^--oJ:--Y (I) $ 

R R" . . t _ 

in which Rf represents a perfluoro carbon chain, straight or branched, containing 1 to 20, 
preSy 2 to l^carbon atoms, a is a whole number from 2 to 20 mclusive preferably equal 
to 2 or 4, R represents a hydrogen atom or an alkyl group containing 1 to 10 carbon atoms, a 
cycloalkyl group containing 5 to 12 carbon atoms, an hydroxyalkyl group containing 2 to 4 iu 
carbon atoms or an aryl group possibly substituted by an alkyl radical contaimng 1 to 6 
Srbon atoms, R\ R", and X and X' may be the same or different and represent hydrogen 
atoms or alkyl groups containing 1 to 4 carbon atoms, b is a whole number from 1 to 4 mclu- 
sive, preferably equal to 1 or 2, and Y represents the residue of an alkene-mono- or -di- 
15 carboxylic acid or a monoalkyl ester of such a dicarboxyhc acid; 13 

(2) Up to 70% and preferably from 1% to 70%, by weight of one or more compounds 
containing at least one polymerisable ethylene linkage and no perfluoro carbon groups; and 

(3) Up to 10%, and preferably from 1 % to 10%, by weight of one or more monomers 
containers an ethylene linkage and at least one reactive group as hereinafter denned, and an 

20 aqueous dispersion of a copolymer (B) containing in an interpolymenasd form: & 

(a) 1% to 70% by weight of one or more monomers of formula (I). 

(b) 30 % to 99 % by weight of one or more compounds containing at least one polymerisable 
ethylene linkage and no perfluoro carbon groups, and 

(c) 0 % to 10 % by weight of one or more monomers containing an ethylene linkage and at 

25 least one reactive group as hereinafter defined. 25 

The weight of copolymer (A) is advantageously equal to or greater than that of the copolymer 
(B\ and preferably equal to or greater than 1.5 times, and not greater than 30 times, the 
weieht of copolymer (B), so that all the advantageous results of the invention can be obtained. 
The proportions of copolymer (A) and copolymer (B), taken as dry material in the mixture, 
30 may vary within wide limits. Preferably mixtures are used of which the proportion ot co- iu 
polymer (A) varies from 30% to 80% by weight of the total mixture. 

The copolymers according to the invention may be obtained for example by copolymens- 
ation of the monomers in an aqueous emulsion according to the known processes, with or 
without the introduction of colloids and/or surface-active substances. 
35 The polyfluorinated monomers of formula (I) may be prepared by known processes, for 35 
example by the esterification of alcohols of the general formula: 

R 



40 



Rf-(CH 2 ) a -SOr-N(C X X') b -C-OH (II) 



40 



R R" 

described in French Patent No. 2,034,142 by means of an alkene-mon- or -di-carboxylic acid 
Y— CO— OH, such as acrylic, methacrylic, crotonic, maleic fumanc, itaconic, citraconic or 
senecioic acids, in the presence of acid catalysts such as sulphuric acid or toluenesulphomc 
45 acid The anhydrides or halides of these acids or the monoalkyl esters of the dicarboxyhc 45 
acids such as, for example, acid methyl maleate or acid butyl itaconate may also be used 
Another method of preparation of these esters comprises trans-esterification with alkyl 
esters, such as methyl or ethyl esters, in the presence of suitable catalysts. 
Examples of monomers containing at least one ethylene linkage and no ]*rfluoro carbon 
50 groups axe lower olefinic hydrocarbons, halogenated or not, such as: ethylene, propylene, 50 
isobutene, 3-chloro-isobutene-l, butadiene, isoprene, chloro- and dichlor^butadienes, 
fluoro- and difluoro-butadienes, 2,5-dimethyl-l,5-hexadiene, vinyl, aUyl and vinybdene 
halides such as: vinyl or vinylidene chloride, vinyl or vinylidene fluoride, allyl bromide, 
styrene and its derivatives such as: vinyl-toluene, a-methyl-styrene, a-cyanomethyl-styrene, 
55 divinyl-benzene, vinyl esters such as: vinyl acetate, vinyl propionate, vinyl esters of acids 55 
marketed as "Versatic acids" ("VERSATIC is a Trade Mark), vmyl isobutyrate, vinyl 
senecioate, vinyl succinate, vinyl isodecanoate, vinyl stearate, allyl esters such as allyl acetate 
and allyl heptanoate, alkyl-vinyl ethers such as: cetyl vinyl ether, dodecyl vmyl ether vmyl 
alkyl ketones such as vinyl methylketone, acrylic, methacrylic, a^hloro-acryhc, crotonic, 
60 maleic fumaric, itaconic, citraconic and senecioic acids, their anhydrides and their esters 60 
such as the vinyl, allyl, methyl, ethyl, butyl, isobutyl, hexyl » heptyU 2-ethylhexyl, lauryl, 
stearyl, or cellosolve acrylates and methacrylates ("CELLOSOLVE" is a Trade Mark), 
dimethyl maleate, ethyl crotonate, ^cid me^ SSK^!^ 



65 



may also be used such as for example acrylonitrile, methacrylomtnle 2-chloro-acrylomtnle, 
2-cyanoethyl-acrylate, methylene-glutaronitrile, vinylidene cyanide, N-vinyl-carbazole, vmyl- 
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pyrrolidone, tetra-allyloxyethane, the diacrylates and dimethacrylates of ethyleneglycol and 
propyleneglycoh divinyl-carbinol, triacryloyi hexahydro-s-triaziner the acid phosphate of 
bis(methacryloyloxyethyl), divinyl carbonate, and the triaUyl ether of pentaerythritol. The lower 
halogenated or non-halogenated olefinic hydrocarbons preferably have 1 to 6 carbon atoms. 
5 By "monomers containing an ethylene linkage and at least one reactive group" are meant 5 
monomers containing groups capable of reacting with another monomer, another compound, 
or with the substrate itself so as to establish a cross-link. These groups are well known and 
may be polar groups or functional groups such as for example the groups: OH, NH 2l NH- 

10 alkyl, COOMe, S0 3 H, CH2— CH, CN, CHO, — C— CI, — C— Br, — SO*— CH=CH 2 or 10 

— NH— CO— CH=CH2. As such may be mentioned the hydroxyalkyl acrylates and meth- 
acrylates such as ethyleneglycol monoacrylate, propyleneglycol monomethacrylate, the 
acrylates and methacrylates of polyalkyleneglycols, allyl alcohols, allyl glycollate, isobutene- 
15 diol, allyloxy-ethanol, acrylamide and methacrylamide, maleamide and maleimide, N- 15 
(cyanoethyl) acrylamide, N-isopropyl-acrylamide, diacetone-acrylamide, N-(hydroxy- 
methyl) acrylamides and methacrylamides, N-(alkoxymethyI) acrylamides and methacryl- 
mides, the hydroxymethyl derivatives of 2^vinyl-4,6-diamino s-triazine and of isobutenediol 
carbamate, sodium acrylate or methacrylate, vinylsulphonic and p-styrenesulphonic acids and 
20 their alkali metal salts, 3-amino-crotononitrile, mono-allylamine, vinyl-pyridines, glycidyl 20 
acrylate and methacrylate, allyl-glycidyl ether, alkyl-cyanoacrylates such as isopropyl cyano- 
acrylate or ethyl 2-cyano-3-dimethylamino acrylate, dimethylamino-ethyl acrylate and 
methacrylate, acrolein, and acryloyl chloride. 
The surface-active substances which may be used for the copolymerisation of the monomers 
25 in aqueous emulsion may be anionic, non-ionic, cationic or amphoteric. The hydrophobic 25 
part of the surface-active substance may be a hydrocarbon, fiuorinated or not For example, 
anionic emulsifiers which may be mentioned are alkali metal alkylsulphates such as ammonium, 
sodium or potassium dodecylsulphates, sodium dodecylpolyglycol ether sulphate, sodium 
sulphoricinate, the alkyl-sulphonates such as the alkali metal salts of sulphonated paraffins, 
30 the fatty acid salts such as sodium laurate, triethanolamine oleate or abietate, the alkylaryl- 30 
sulphonates such as sodium dodecylbenzenesulphonate, or the alkali metal sulphates of 
oxyethylenated alkylphenol. Examples of non-ionic emulsifiers are the condensation products 
of ethylene oxide with fatty alcohols, alkylphenols, polypropyleneglycols, as well as with 
amines, amides and fatty acids, such as the condensation product of a mole of oleyl alcohol 
35 with 20 moles of ethylene oxide, the condensation product of a mole of oleyl alcohol with 20 35 
moles of ethylene oxide, the condensation product of a mole of lauroyl alcohol or nonylphenol 
with 10 moles of ethylene oxide. The esters of fatty acids and polyols may also be used, such 
as for example anhydrosorbitor monooleates or glycerol monolaurate. Examples of cationic 
emulsifiers are the salts of amines or quaternary ammonium compounds which contain at 
40 least one alkyl or alkyl-aryl group with a long chain such as trimethylhexadecyl ammonium 40 
chloride or bromide, trimethyldodecylammonium chloride or bromide, cetylpyridinium 
bromide, lauryldimethylbenzylammonium bromide, dimethyldilaurylammonium chloride, 
stearylamine acetate, dimethyloctadecylamine acetate, the laurate of N,N-diethylaraino- 
ethanol made into the quaternary compound by dimethyl sulphate. Amine oxides may also be 
45 used such as for example lauryldimethylamine oxide or stearyldimethylamine oxide. Examples 45 
of amphoteric emulsifiers which may be mentioned are sodium N-lauryl-jff-amino-butyrate, 
sodium N-lauryl-^imino-dipropionate and sodium N-lauryl-^-amino-propionate. Examples 
of emulsifiers with fiuorinated chains are ammonium perfiuoro-octanoate, potassium N- 
perfluoro-octyl-sulphonyl-N-ethyl-aminoacetate, N-methyl-N,N-bis (hydroxy-ethyl>N-2- 
50 perfluoro-octyl-ethyl)-ammonium sulphomethylate or -iodide, sodium N-methyl-N-[3- 50 
(3-perfluoro-octyl-propionyI-amino)-propyl] 3-amino-propionate, N-(2-perfluoro-octyl-ethyl 
diethanolamine, the N-(hydroxymethyl)carbamate of 1H, 1H, 2H, 2H-heptadeca-fluoro- 
decanol and its ethers with an alcohol or an amino-aicohol, as well as the amine or quater- 
nary ammonium salts obtained by the action of organic or mineral acids or of reagents such 
55 as methyl sulphate and lower alkyl halides on amino-alcohol ethers. The lower alkyl halides 55 
preferably have 1 to 6 carbon atoms. 

In addition to, or instead of, these surface-active fiuorinated or non-fluorinated, anionic, 
non-ionic, cationic or amphoteric surface-active agents, which may if desired be used in 
admixture, colloids may also be used such as for example polyvinyl alcohol, carboxymethyl- 
60 cellulose, methylcellulose, hydroxyethylcellulose, sodium alginate, acrylic or methacrylic 60 
acid polymers or copolymers or their water-soluble salts, copolymers of styrene-maleic 
anhydride, diisobutylene-maleic anhydride or their salts. 

Other ingredients well known in the technique of emulsion polymerisation may be added 
to these surface active compounds, such as for example chelating agents, buffers, salts of 
65 mineral or organic acids, adjuvants capable of regulating the pH, hydrotopic agents, stabilisers, 65 
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potassium persulphate^ alkali mrtaf oerborate ^/° „™ an,p,e, -5° d ' Um J '. ammonium ° r 
peroxides, cumene hydroperoxide^ h u t£ fhSSS* h ^ ro gf n Peroxide, sodium or barium 
^^Bn^cSXA^X^i^A^^ p ? r< ?* idc - P«**fc acid, 
<Umethyl-4-methoxy valeronK 4 4" ^55* ^°- bl s->sobutyronitrile, 2,2'-azo-bis (2,4^ 
10 salts, % 2WdKSdS; dfhX chlon^T Pentan0, , C) ^ ° r itS a,kali ™*> 

the we.ght of the monomers to be copolymen^, preSy 0^ £? jy 5/o Wth respect to 

15 higher or lower temperatures Fo • examrite thf JL^r ^ C But ,s poss,ble to °P e rate at 
P^ulphates-ferrousff^ catalyst suc h as the systems 

oxide-bisulphite, hydmmik^xi^^l^!^ mesa }? hmats of sodium « hydrogen per- 
orloweringVcoR^^ 

outdiscontinuously, continuously 2 sKX o ZM^?h at C0poIymensatl ^ n be carri * 
20 continuous or gradual operations b SSffidJ^ " aPP3ratUS f ° r ««*»**»«»«. 

^oS^ ^ ^ may be 20 

25 Chemie"-13, 1932. p. 58 to 74) Ss fof cSv^ff ' ""L^ F ,k ^**er-"Cellulose 
example tertio-dodeW^K^ld^SmS™ ' i In? ^^'^Ptans, for 25 
tetrachloride, carbontetrabromWe dS!^^SJ^ m ^ lttm T ,a; Carbon 
amounts to be used are a function oftheKvataes to bXM 8 " 6 may bs , ussd - T,ie 

po/tiolTof dry mXK ay's-/ V8nt, * B0U8 t0 ^ ,8teK in Which the 

oo^SS^SS!!^ * b J *• fixtures of 

or regenerated cellutose, nSurTart ficiaYor svntL£ 2£ °T artlcleS based on 
wool, silk, or Myamide odvesS nXolw 

In addition, pafwJS^g 5 ^^ and polyacrylonitrile fibres! 

concrete may be mentioned. Metals ilGwS 2fr if' wood metals, porcelain and 
anodised aluminium iron steel * ™»r ™ u SUI T aces based on anodised or non- 
40 be treated advanCoSy iSoX« tXS&SSr"' ™ " * f ° r ™ m *' 
a^T^^^^ ^^ueous dispersions 4 ° 

spraying, foularding, or couching f Thev mav Sl„ L ^ UDS 1 '^egnat.on, immersion, 
dispersions (A) and (B), non-aqueou s sdvente S ™„ CXampIe ' ,n addition *> copolymer 
aqueous dispersions of copolymers TteSSLTfiS EST ma \ ao ' b . 8 «>mpatible with the 

favouring the cross-linking o VcS™ "th^ ^hS-fT^ "J** Capab,e of 
waterproofing substances, flreproormStalS^^^ 

buffering agents, sequestering agente swSS^JS? fl ' ant,statl ? substances, softeners, 50 
or acrylic lltices! vMS^SiiSSSBi « 

55 Petersen in "Textile Research JomnaTM nSS 1M t£ ^ J -.p ra i e <* and W. H. 
Technical M-^-Tteikto^ia^^^^tobedia-AATCC 55 

The mixtures of copoSrs according tn I^ nica] .ManuaI"_Test Method-22-1967). 
60 repellent properties tote^parteTto the Tub^TZX' excelIe « water- 
treated under these conditions have aM^SLV^h£^L m ^ artides 60 

cleaning in a solvent medium resistance to washing in soapy water and to dry 

^The invention is illustrated by the following Examples in which the parts are parts by weight 
65 (a) In a contai„er fi ttedwithastirrer, a re fl uxcondens e rand a heatingdevice,6.4 P art S ofa 6 5 
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polyfluorinated monomer of the formula: 

C 8 F 1 T^2H4^0r-N^2H4--0— CO— CH=CH 2 (III) 

CH 3 

3.4 parts of heptyl methacrylate and 0.01 parts of lauryl mercaptan are dispersed in an aqueous 
phase containing 0.35 parts of 57% aqueous solution of N-methylol acrylamide, 0.6 parts of 
N,N-dimethyl-octadecylamine, 1.5 parts of acetic acid and 27 parts of water. The mixture is 
purged with nitrogen and heated to about 80°C Then a solution of 0.06 parts of 4,4'-azo-bis- 
(4-cyano-pentanoic) acid in 3.1 parts of acetone are added. The temperature of 80°C. is 
maintained for a further hour. It is left to cool and filter. A latex Ai is thus obtained of which 
the proportion of dry material is about 24%. The special fineness of this dispersion is re- 
markable since an aqueous solution at 0.25 g/Iitre of dry material shows in monochromatic 
light (y=5200A) and under a thickness of 1 cm, an "optical density" of 0.0044. 

(b) When operating as in paragraph (a), but using only 3.4 parts of monomer of formula III 
and 6.4 parts of heptyl methacrylate instead of 3.4 parts, a latex Bi is thus obtained which is 
very finely dispersed and its proportion of dry material is about 24%, and its "optical density", 
measured under the same conditions as in (a), is 0.0088. 

(c) 50 parts of latex Ai are mixed with 50 parts of latex Bi. A composition Ai+Bi is thus 
obtained in which the proportion of the monomer of formula III, is an interpolymerised form, 
expressed with respect to the total weight of the monomers, is 49%. This composition is 
diluted with water so as to obtain two foularding baths containing 5.8 g and 11.6 g of dry 
material per litre respectively. 

For comparison, operating under the same conditions as in paragraph (a), a latex C is 
prepared which contains, in interpolymerised form, 49 parts of the monomer of formula 
III, 49 parts of heptyl methacrylate and 2 parts of N-methylol acrylamide. This latex is diluted 
with water so as to obtain two foularding baths containing 5.8 g and 11.6 g of dry material 
per litre respectively. 

A cotton satin fabric and a polyester taffeta fabric are foularded in these 4 baths with 
respective rates of expression of about 70% and 40%. After squeezing out and drying the 
fabrics are treated for 4 minutes at 165°C. by means of a tunnel heated by pulsated air (BENZ 
thermo-condenser). 

The water- and oil-repellent properties of the fabrics thus finished are indicated in the 
following Table, which shows the superiority of the mixture Ai-fBi according to the invention 
as compared with the copolymer C used alone. 



Composition 



Dry mat- 
erial con- 
tent of 



Polyester fabric 
Oilproof- Waterproof- 
ing test ing test 
"3 M" "Spray-Test- 



Cotton fabric 
Oilproof- Waterproof- 
ing test ing test 
"3 M" "Spray-Test" 
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By "washing" is meant washing in a washing machine with a horizontal drum, for 15 
minutes at 50°C. in a bath containing 3 g/Iitre of soap and 2 g/Iitre of sodium carbonate, 
followed by 3 rinsings of 5 minutes each in fresh water. 
Example 2 

(a). In a container fitted with a stirrer, a reflux condenser and a heating device, 9.4 parts of 
the polyfluorinated monomer of the formula: 

C*Fi3 — C2H4 — SO2 — N — C2H4 — O — CO — CH=CH 2 (IV) 



CH 3 



and 0.4 parts of heptyl mechacrylate are dispersed in an aqueous phase comprising 0.35 parts 
of a 57% aqueous solution of N-methylol acrylamide, 0.25 parts of N,N-dimethyl-octadecyl- 
amine, 0.125 parts of acetic acid and 22.5 parts of water. The mass is purged with nitrogen 
and heated to about 70°C. Then a solution of 0.125 parts of 130-volume hydrogen peroxide 
in 2.5 parts of acetone is added. The copolymerisation is carried out under a stream of nitrogen 
while maintaining the temperature at 70°C. for about 2 hours. After cooling and filtering, a 
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latex A2 is thus obtained which is finely dispersed and has a proportion of dry material of 
about 28%. 

(b) The operation is as in paragraph (a), but on the one hand, the 9.4 parts of monomer 
of formula (IV) and the 0.4 parts of heptyl methacrylate are replaced by 0.4 parts of monomer 

5 of formula (IV) and 9.4 parts of heptyl methacrylate respectively and on the other hand, the 5 
hydrogen peroxide is replaced by 0.025 parts of 4,4'-azo-bis (4-cyano-pentanoic) acid. A 
finely dispersed latex B2, of which the proportion of dry material is about 28%, is thus 
obtained. 

(c) A composition A2+B2 according to the invention is then prepared by mixing 50 parts 

10 of latex A2 and 50 parts of latex B2. This composition is diluted with water so as to obtain 10 
two foularding baths containing respectively 5.8 g and 11.6 g of dry material per litre, in 
which a "cotton satin fabric" and a "Tergal Twill** fabric are foularded with respective 
rates of expression of about 70 % and 45 %. After drying, the fabrics are treated for 4 minutes 
at 165?C. by means of a BENZ therrao-condenser. 

15 The following Table summarises the oil-repellent and water-repellent characteristics of the 15 
fabrics thus treated. 
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Example 3 

(a) The operation is as in paragraph (a) of Example 1, but 5.4 parts of the monomer of 

35 formula (III), 4.4 parts of heptyl methacrylate and 0.2 parts of N-methyloi acryiamide are used. 35 
A latex A3 containing about 24 % of dry material is thus obtained. 

(b) In the same way, a latex B3 containing about 24% of dry material is prepared from 4.4 
parts of monomer of formula (III). 5.4 parts of heptyl methacrylate and 0.2 parts of N- 
methylol acryiamide. 

40 (c) A composition A3+B3 is then prepared by mixing 50 parts of the latex A3 with 50 parts 40 
of the latex B3. This composition is diluted with water so as to obtain three foularding baths 
for foularding apparatus having horizontal rollers to enable paper to be foularded ("Size 
press"), containing respectively 1L5 g, 5.75 g and 2*88 g of dry material per litre. 
Three samples of "opaline paper" weighing 50 g/m 2 are foularded in these baths and with a 

45 discharge rate of about 50 %. After squeezing out, the paper is dried for about 15 minutes at a 45 
temperature between 120°C. and 130°. 

The estimation of the ability of the paper thus treated to repel grease is evaluated according 
to the "3 M' — Paper" test by means of different mixtures of castor oil, heptane and toluene 
(Kit-Value-Norm A 2-2 78— of 21st November 1963). 

50 50 
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Example 4 

60 (a) In a container fitted with a stirrer, a reflux condenser and a heating device, 49 parts of 60 
the monomer of the formula (III), 49 parts of heptyl methacrylate and 0.1 parts of lauryl- 
mercaptan are dispersed in an aqueous phase consisting of 3.5 parts of a 57 % aqueous solution 
of N-methylolacrylamide, 10 parts of cetyltrimethylammonium bromide, 6 parts of acetic 
acid and 280 parts of water. The mass is purged with nitrogen and heated up to about 60°C. 

65 Then 4 parts of 130 volume hydrogen peroxide, 2 parts of 2,3-butanedione (5% solution) 65 
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and 32 parts of acetone are added, the mixture is heated to 80°C. and maintained, under a 
stream of nitrogen, atthis temperature for about 2 hours. After cooling anditttering, alinely 
dispersed latex A 4 , of which the proportion of dry material is about 25%, is thus obtained. 

(b) 32.5 parts of water, 1 part of 130 volume hydrogen peroxide, 0.25 parts of 4,4'-azo-bis- 

5 (4-cyano-pentanoic) acid and 5 parts of acetone are charged into a container identical with 5 
the above-mentioned container. The mass is purged with nitrogen and heated up to 70°C. 
Then an emulsion is introduced in a period of 3 to 4 hours, while stirring, which emulsion 
is obtained by dispersing a mixture of 19 parts of the monomer of the formula (IV), 12.5 parts 
of acetone, 0.25 parts of 4,4'-azo-bis (4-cyano-pentanoic) acid, 79 parts of heptyl meth- 

10 acrylate and 1 part of tertiododecylmercaptan in an aqueous phase consisting of 190 parts of 10 
water, 4 parts of N,N-dimethyl-octadecyamine t 5 parts of acetic acid and 3.5 parts of a 57% 
aqueous solution of N-methylol-acrylamide. During the introduction, the mixture is main- 
tained under a stream of nitrogen at a temperature of about 70°C. when it is finished it is kept 
for a further 2 hours at 70°C, then cooled and filtered. A latex B 4 is obtained which is finely 

15 dispersed, and the proportion of dry material thereof is about 32%. 15 

(c) A composition A4+B4 according to the invention is then prepared by mixing 280 
parts of A 4 latex and 93.75 parts of B 4 latex. By dilution with water, two foularding baths 
are prepared with this composition which contain respectively 5.8 and 11.6 g of dry material 
per litre, in which a cotton fabric and a polyester fabric are foularded with respective rates of 

20 expression of about 70 % and 45 %. After drying, the fabrics are treated for 4 minutes at 1 65°C. 20 
by means of a BENZ thermo-condenser. 

The following Table indicates the results of the oil-proofing and waterproofing tests effected 
on the fabrics thus treated. 



25 


Nature of 
the fabric 


Concentration of 
dry material in 
the bath (g/1) 


Oil-proof- 
ing 

(Test 3 M) 


Waterproof- 
ing 

"Spray-Test" 


25 




Polyester 


11.6 


90 


90 




30 




■ 5.8 


90 


70 


30 




Cotton 


11.6 


80 


90 








5.8 


60 


80 





Example 5 

35 (a) In a container fitted with a stirrer, a reflux condenser and a heating device, 49 parts of 35 
heptyl methacrylate are dispersed in an aqueous phase consisting of 1.75 parts of a 57% 
aqueous solution of N-methylol acrylamide, 1 part of N,N-dimethyI-octadecylamine, 1.25 
parts of acetic acid, 0.03 parts of sodium chloride, 110 parts of water, 12 parts of acetone and 
0.12 parts of 4,4'-azo-bis-(4~cyano-pentanoic) acid. The mass is purged with nitrogen and 

40 heated to about 70°C. It is maintained under a stream of nitrogen at this temperature for 40 
about 3 hours, left to cool, and then 49 parts of the monomer of formula (IV), 1.75 parts of a 
57 % aqueous solution of N-methylol acrylamide, 1 part of cetyltrimethylammonium bromide 
and a mixture of 180 parts of water and 50 parts of acetone are added. 
The mass is again purged with nitrogen, heated to 70°C. and 2 parts of 130 volume hydrogen 

45 peroxide are added. It is left under a stream of nitrogen and at 70°C. for about 3 hours, 45 
cooled and filtered. A finely dispersed latex As is thus obtained, of which the proportion of 
dry material is about 22 %. 

(b) The operation is exactly as in paragraph (b) of Example 4, except that 19.5 parts of the 
monomer of formula (IV) are used instead of 19 parts, 79.5 parts of heptyl methacrylate are 

50 are used instead of 79 parts and only 1.75 parts of 57% aqueous solution of N-methylol 50 
acrylamide are used. A finely dispersed latex B 5 is thus obtained, of which the proportion 
of dry material is about 30.4%. 

(c) A composition A5+B5 containing 24% of dry material is prepared by mixing 14.5 parts 
of the dispersion As with 4.5 parts of the dispersion B5. 

55 In the same conditions as in Example 4 and with the same fabrics, this composition leads 55 
to the following results: 



Concentration Polyester fabric Cotton fabric 

of the dry — 

60 material in Oilproofing Water- Oilproofing Water- 60 

the bath (g/I) "Test 3 M" proofing "Test 3 M" proofing 

"Spray-Test" "Spray-Test" 



11.6 100 100 90 80 

65 5.8 90 100 70 80 65 
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Example 6 



10 



15 



20 



(a) In a container fitted with a stirrer, a reflux condenser and a heating device, 8 9 Darts of 

rnnJ* 1 * °P^ ratio ° IS ,a? ^ paragraph (a), except that 0.9 parts of the monomer of formula t« 
(IV) are used instead of 8.9 parts, 8.9 parts of butyl acrylate are used Instead of 0 « ™3 10 

^S^eSnSM 

2K;?re^ COmpOSltl0n A<+Bs » ad 40 * of an aqueous dispersion of the pigScL 15 

tiASS? c J oth j s / ouIa e rded in this bath with a rate of expression of about 80% After drvine 
the fabric is treated for 5 minutes at 180°C. in a BENZ thermo-condenser A fabric dviAin * 

if^nS 1 ' ,s ° btamed ' which is fast t0 Ught ™ d has S°° d «peLt £EaS5iK 20 



25 


Characteristics 


Oilproofing test 
AATCC 


Waterproofing test 
"Spray-Test" 


25 


30 


Treated yellow fabric 
Untreated white 


7 
0 


80 
0 





Example 7 30 

inv^tio? ampIe 61111,165 E com ^ aiisoTi t0 «* made ^en one aspect of the prior art and the 

i<: (a) In a conta j I l er fitted with a stirrer, a reflux condenser and a heatine device. 98 ram* n f 
35 £c 'monomer of formula (IV) are dispersed in an aqueous ptoSgffrfiJ oa^ of n 

is obtained, of which the proportion of dry material is about 28 °/ a,s P ersea A 

The mass is purged with nitrogen and heated up to about 70 a C ItTm^ntahied a 7$r • ..SSi 

m « < - '°/.i vh ch proportion of dry material is about 30 %. 
JSL* -6 °r? e Iatex A 411(1 50 P arts of th e latex B' are admixed A mixture A' - B' <n 

thJfolE;^ 6111 ^1 ^-repellent properties of the fabrics thus treated are indicated in 
the same proportion of polyfluorinated m?L2^S™ ( r^ + 2 A 4- B contain 



45 



50 



55 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



Composition 



A' + B' 
A2 + B2 



Concentration 
of dry material 
in the bath (g/I) 



11.6 
5.8 

11.6 
5.8 



Polyester fabric 



Cotton fabric 



Oil- 
proofing 
Test 3 M 

80 

70 

90 

80 



Water- 
proofing 
Spray-Test 
100 
100 
100 
100 



Oil- 
proofing 
Test 3 M 
90 
90 
100 
70 



Water- 
proofing 
Spray-Test 
80 
80 
90 
90 



Example 8 

In a container fitted with a stirrer, a reflux condenser and a heating device,* 89 parts of the 
monomer of formula (IV) and 9 parts of heptyl methacrylate are dispersed in an aqueous 
phase containing 2.5 parts of N,N-bis-(hydroxy-ethyl)-2-perfluoro-octyl-ethyIamine, 12.5 
parts of acetic acid, 3.5 parts of a 57% aqueous solution of N-methylol-acrylamide and 200 
parts of water. The mass is purged with nitrogen and heated up to about 65°C. Then 25 parts 
of acetone, 0.25 parts of 4,4'-azo-bis-(4-cyano-pentanoic) acid and 1.25 parts of 130 volume 
hydrogen peroxide are added. The temperature is maintained at 65°C under a stream of 
nitrogen for about 2 hours, and the mass is left to cool and filtered. A finely dispersed latex 
A« is thus obtained, of which the proportion of dry material is about 29%. 

172.4 parts of the latex A 8 are mixed with 156.2 parts of the latex B 4 described in paragraph 
(b) of Example 4. A composition A 8 4- B 4 according to the invention is thus obtained, which 
contains 30% of dry material, and is applied to a leather from good quality calf. After drying 
for 4 hours at 60°C the surface of the leather has the characteristics indicated in the following 
Table: 



Characteristics 



Treated leather 
Untreated leather 



Oilproofing test 
A ATCC 
(118-1966) 

4 
0 



Waterproofing test 
AATCC 
(22-1967) 

90 
50 



The following Table gives the results obtained when the composition A 8 + B 4 is applied 
to a wood surface of "sandpapered oak" and dried for an hour at 60°C. 



Characteristics 



Treated wood 
Untreated wood 



Oilproofing test 
AATCC 
(118-1966) 

4 

0 



Waterproofing test 
AATCC 
(22-1967) 

90 
0 



Example 9 

In a container fitted with a stirrer, a reflux condenser and a heating device, 86 parts of the 
monomer of formula (IV), 2 parts of ethyleneglycol monomethacrylate, 2 parts of ethylene- 
glycol dimethacrylate and 10 parts of heptyl methacrylate are dispersed in an aqueous phase 
containing 1.25 parts of acetic acid, 2.5 parts of N,N-dimethyl-octadecylamine and 220 
parts of water. The mass is purged with nitrogen and heated up to about 65°C. Then 25 parts 
of acetone and 0.25 parts of 4,4'-azo-bis-(4-cyano-pentanoic) acid are added. It is maintained 
at 65°C under a stream of nitrogen for about 4 hours, left to cool and filtered. A finely divided 
latex A 9 is thus obtained, of which the proportion of dry material is about 30%. 

50 parts of this latex A 9 are mixed with 46.9 parts of the latex B 4 described in paragraph 
(b) of Example 4. A composition A 9 + B 4 according to the invention is thus obtained, 
containing 31 % of dry material. 

A treatment bath is prepared containing per litre 37.4 g of the mixture A 9 -f B 4l 18.7 g of an 
aqueous dispersion of the reaction product of stearic acid with hexa(methoxy-methyl)- 
melamine (about 30% of dry material), 31 g of a 36% aqueous solution of a glyoxal-urea 
formaldehyde condensate, 25 g of an aqueous solution of zirconium acetate (22% Zr0 2 ) 
and 5 g of magnesium chloride. 

A cotton fabric and a polyester fabric are foularded in this bath with respective rates of 
expression of about 70% and 45%. After drying, the fabrics are treated for 4 minutes at 
165°C by means of a BENZ thermo-condenser. 

The following Table indicates the results of the oilproofing and waterproofing measures 
effected on the fabrics thus treated. 



70 



75 



80 



85 



90 



95 



100 



105 



110 



115 



120 



125 



130 
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20 



25 



Fabric of Oilproofing Waterproofing 

"Test 3 M" "Spray-Test" 

Polyester 80 100 

5 Cotton 80 80 5 

Example 10 

The operation is as in the first paragraph of Example 8, but the N,N-bis-(hydroxyethyI>2- 
perfluoro-octyl ethylamme is replaced by the same quantity of 3-(perfluoro-octyl 

10 propionylammo)-propyI-3-dimethylammonium-propionate and only 1.25 parts of acetic 10 
acid are used. A finely divided latex Aio is thus obtained, of which the proportion of dry 
material is about 29%. 7 
172.4 parts of the latex Aio are mixed with 156.2 parts of the latex B 4 described in paragraph 
(b) of Example 4. A composition A| 0 + B 4 according to the invention is obtained, which 

15 contains 30% of dry material and which, when applied to cotton satin and "Tergal twill'* 15 
fabrics under the same conditions as in Example 2, gives similar results. 
Example 11 

In a container fitted with a stirrer, a reflux condenser and a heating device, 8.9 parts of the 
monomer of formula (IV) and 0.9 parts of heptyl methacrylate are dispersed in an aqueous 
phase containing 10 parts of a 20% by weight solution in acetone of the condensation 20 
product of triethanolamine with N-(hydroxymethyl) carbamate of 1H, 1H, 2H, 2H- 
heptadecafluorodecanol, 0.35 parts of a 57% aqueous solution of N-methylol acryiamide 
and 30 parts of water. The mass is purged with nitrogen and heated up to about 65°C. Then 
0.2 parts of 130 volume hydrogen peroxide are added and it is maintained at 65 3 C under a 
stream of nitrogen for about three and a half hours. After cooling and filtering, a finely 25 
divided latex An is obtained, of which the proportion of dry material is about 20%. 

250 parts of the latex An thus prepared are mixed with 156,25 parts of the°iatex B 4 
described in paragraph (b) of Example 4. A composition An — B* is thus obtained which 
contains about 24% of dry material and has properties similar to those of the composition 
30 A 2 + B 2 of Example 2. 30 
Example 12 

(a) In a container fitted with a stirrer, a reflux condenser and a heating device, 49 parts of the 
monomer of formula (III) and 49 parts of heptyl methacrylate are dispersed in an aqueous 
phase containing 5.6 parts of N,N-dimethyloctadecylamine, 14 parts of acetic acid, 3.5 parts 
of a 57% aqueous solution of N-methylol acryiamide, 0.1 parts of laurylmercaptan and 250 35 
parts of water. The mass is purged with nitrogen and heated to about 75°C. Then 30 parts of 
acetone and 0.5 parts of 4,4'-azo-bis-(4-cyano-pentanoic) acid are added and the mixture is 
maintained at 75°C for about 4 hours under a stream of nitrogen, and filtered. A finely 
dispersed latex Ai 2 is thus obtained, of which the proportion of dry material is about 25 °/. 

(b) In a container identical with that mentioned above, 30 parts of water, 5 parts of acetone, 40 
1.25 parts of 130 volume hydrogen peroxide and 0.25 parts of 4,4'-azo-bis-(4-cyano- 
pentanoic)-acid are charged. The mass is purged with nitrogen and heated to about 70°C. 
Then an emulsion comprising 190 parts of water, 4 parts of N,N-dimethyIoctadecylamine, 
5 parts of acetic acid, 3.5 parts of a 57% aqueous solution of N-methylol acryiamide, 12.5 
parts of acetone, 1.25 parts of t-dodecylmercaptan, 9 parts of the monomer of formula (IV), 45 
89 parts of heptyl methacrylate and 0.25 parts of 4,4'-azo-bis-(4-cyano-pentanoic) acid is 
run in continuously over a period of about 3 hours and while maintaining at 70°C. The 
product is then maintained at 70°C for a further 2 hours, cooled and filtered, a finely divided 
latex B12 is thus obtained, of which the proportion of dry material is about 30%. 

50 (c) 120 parts of the latex Ai 2 are mixed with 233.3 parts of the latex B i2 . A composition 50 
Ai 2 4- B12 is thus obtained, which contains about 28% of dry material and which, when 
applied to cotton fabric and polyester fabrics as directed in Example 2, imparts to these 
fabrics good water-repellent and oil-repellent properties. 
Example 13 

55 In a container fitted with a stirrer, a reflux condenser and a heating device, 9.8 parts of the 55 
monomer of formula (IV) are dispersed in an aqueous phase containing 0.2 parts of 
cetyltnmethylammonium bromide, 0.51 parts of an acetic solution containing 39% of 
N4,N4,N 6 ,N6-tetra(hydroxymethyl)-2-vinyl-4,6-diamino-s.triamine, 5 parts of acetic acid 
and 30 parts of water. The mass is purged with nitrogen and heated to about 65°C. Then 0.2 

oO parts of 130 volume hydrogen peroxide are added and the mixture is maintained at 65°C 60 
under a stream of nitrogen for 2 hours. After cooling and filtering, a finely dispersed latex 
An is thus obtained, of which the proportion of dry material is about 20%. 

400 parts of the latex A !3 thus obtained are mixed with 66.6 parts of the latex Bu described 
in paragraph (b) of Example 12. A composition A u 4- Bi 2 according to the invention is thus 

65 obtained which contains about 21 % of dry material which, when applied to cotton and 



35 



40 



45 



65 
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polyester fabrics under the same conditions as in Example 2, imparts to these fabrics good 
water-repellent and oil-repellent properties. 
Example 14 

A trouser fabric made of polester-cotton tricotine is treated with the following mixture: 
5" 5 g/1 of a water-repelling agent formed from a condensate of stearic acid and methylol 5 
melamines prepared according to Example 1 of French Patent 1,065,686; 1 ml/1 of acetic 
acid; 30g/l of cross-linking agent E based upon a dimethyloldihydroxy-ethylene urea in 
aqueous solution containing 36% of active substance; 15 g/1 of cross-linking agent F based 
upon an aqueous solution of technical melamine hexamethyiol containing 65% of active 
10 substance; 4 g/1 of zinc nitrate; 50 g/1 of cross-linking agent G based upon a mixture of the 10 
latexes A2 and B2 in the above Example 2 in the proportions 45/55. The application is effected 
by foularding, the rate of expression is 50%. Drying is effected and then a thermal treatment 
for 50 seconds at 175°C. The results are given at the end of Examplel7. 
Example 15 

15 An anorak fabric made of viscose-polyamide taffeta is treated with the following mixture: 15 
20 g/1 of cross-linking agent F of Example 14; 2 g/1 of zinc nitrate; acetic acid to give a 

pH of 4, 20 g/1 of cross-linking agent G of Example 14. During the foularding process, the 

rate of expression is 45% the drying process lasts for 30 seconds at 180°C. The results are 

given at the end of Example 17. 
20 Example 16 20 
An umbrella fabric made of polyamide taffeta is treated with 20 g/1 of cross-linking agent G 

of Example 14. During foularding the rate of expression is 40%. Drying lasts for 30 seconds at 

180°C. The results are given at the end of the following Example. 

Example 17 

25 A filtration cloth for industrial use made of cut polyester fibres is treated with: 25 
50 g/1 of cross-linking agent G of Example 14. During foularding, the rate of expression is 
50%. Drying lasts for 30 seconds at 180°C. 

For the above Examples 14, 15, 16 and 17, the results of the A A T C C oil-repellent test 
before washing are 6, 6, 6 and 6 respectively whereas after washing they are 5, 5, 5 and 6; 
30 those of the water-repellent test ("Spray test") before washing are 100, 100, 100 and 100 and 30 
after washing they are, 90, 100, 100 and 100. 
Example 18 

A cotton fabric is treated with the following mixture: 30 g/I of cross-linking agent G of 
Example 14; 30 g/1 of cross-linking agent F of Example 14; 30 g/1 of non-ionic dispersion 
35 containing 20% of a polyethylene wax with a melting point, between 50°C and 60°C. with an 35 
oxyethylenated C12 to C14 fatty alcohol as dispersing agent; and 3 g/1 of lactic acid. During 
- the foularding process the rate of expression is 85 %. Drying is carried out and thermofixation 
is effected in 3 minutes 30 seconds at 165 C C. Before washing, the AATCC oil-repellent 
test gives 6 and after washing 6 again, the water-repellent test ("Spray test") being 100 before 
40 washing and 90 after washing. These results may therefore be considered to be very satisfactory. 40 
In Examples 14, 15, 16 and 18 the washing process took place in an aqueous medium with a 
solution containing 5 g/I of a current commercial lye for 30 minutes at 60°C. and for Example 
17 the washing process took place in a solvent medium. 
WHAT WE CLAIM IS:— 
45 1. Mixture comprising, on the one hand, an aqueous dispersion of a copolymer (A) 45 
containing in interpolymerised form: 

(1) 30% to 99 % by weight of one or more monomers of the formula: 

R' O 

I I 

50 Rf— (CH2) a — SO2 — N — (C X X') 5 — C — O — C — Y (I) 50 

I I 
R R" 

in which Rf represents a perfiuoro carbon chain, straight or branched, containing 1 to 20, 
preferably 2 to 10 carbon atoms, a is a whole number from 2 to 20 inclusive, preferably equal 

55 to 2 or 4, R represents a hydrogen atom or an alkyl group containing 1 to 10 carbon atoms, 55 
a cycloalkyl group containing 5 to 12 carbon atoms, an hydroxyalkyl group containing 
2 to 4 carbon atoms or an aryl group possibly substituted by an alkyl radical containing 1 to 6 
carbon atoms, R\ R'\ X and X' may be the same or different and represent hydrogen atoms 
or alkyl groups containing 1 to 4 carbon atoms, b is a whole number from 1 to 4 inclusive, 

60 preferably equal to 1 or 2, and Y represents the residue of an alkene-mono- or-di-carboxylic- 60 
acid or a monoalkyl ester of such a dicarboxylic acid; 

(2) Up to 70 % by weight of one or more compounds containing at least one polymerisable 
ethylene linkage and no perfiuoro groups; and 

(3) up to 10% by weight of one or more monomers containing an ethylene linkage and at 

65 least one reactive group, as hereinbefore defined, and an aqueous dispersion of a copolymer (B) 65 
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10 



15 



20 



30 



35 



40 



45 



50 



70 



75 



containing in an interpolymerised form: 
S! iS/^o&ft wei ^ ° f ° ne or more monomers of formula (I). 

Ica5^n 0 C iSt!v°e % ^ ^ing an ethylene linkage and at 

mJ^^^^l^S^iff ° f ° ne ° r m ° re monomers °f formula 
contained in copoIyrne^B) ^ " ° f ° ne 0r more m °nomers of formula (I) 

forUa^^ more monomers of 

an alky? ^^^l^lnlt^ R " «* ASJ^ 

7. Mixture according to any of claims 1 to 6 wherein b is 1 or 2 
4^xW-f?Mttit 7 55*f ^« (A) 

and-SO^eS^ t0 **" 1 ° f dry material is betw <** 20% 85 

iiS^y^ 
25 a^rdin C gTo P any ! l&gSH&Z* c ° n ^ a mixture 

S ^35^sn^^52^ in claira 1 which con * rises 90 

defined in claim 1 up to 70y bv weifSoJ W m0re monom ! rs of formula 0) as 
one polymerisab e ^S^S^S^^X Compounds containing at least 
weight of one or -o^Si^aJ^^SS^^ffi^lP.?, W ? by 
reactive group as hereinbefore denned, nTqueow pE at ^nH^rom ^ 1 6 

^nS^ or*™* o, as 

(c) catalyst; aid 

contained in copolymer™) ^ * ° f ° ne 0r more m °nomers of formula (I) 

foLla^S «* ?ne or more monomers of 

from 0.05%^ M*?^ to daim 16 whercin the P^ion of the chain transfer agent is 
55 W J -^^SSSS^^^^ ^ polymerisation in (a) and 

at Sctd 1 !^ * C -P^-risation in (a) and (b) is effected 120 

di^ 



60 



(b) 



95 



100 



105 



110 



tn^^mp^ ^trate is dried and then heat 

65 23. Process according to claim 21 or 22 wherein the substrate is a metal. 



125 



130 



o 
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24. Process according to claim 21 or 22 wherein the substrate is a metal, alloy or metallic 
surface, based on_anodised or non-anodised aluminium, iron, steel, copper magnesium, 
chromium, nickel, zinc or tin. 

25. Process for rendering a substrate water-repellent and oil-repellent as claimed in claim 

5 21 substantially as herein described with reference to and as illustrated in any of the Examples. 5 

26. Substrate treated with a mixture as claimed in any of claims 1 to 10 or a composition 
as claimed in any of claims 1 to 10 or a composition as claimed in claim 11. 

27. Metal treated with a mixture as claimed in any of claims 1 to 10 or a composition as 
claimed in claim 11. 

10 28. Metal, alloy or metallic surface based on anodised or non-anodised aluminium, iron, 10 
steel, copper, magnesium, chromium, nickel, zinc or tin treated with a mixture as claimed 
in any of claims 1 to 10 or a composition as claimed in claim 11. 

W. P. THOMPSON & CO. 
Chartered Patent Agents, 
Coopers Building, Church Street, 
Liverpool, LI 3AB 
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